Abstract Gas chromatography-Mass spectrometry (GC-MS) were employed to analyze the whole 26 metabolites in phloem sap of Broussonetia papyrifera and the seasonal changes of content of these 27 metabolites were also investigated. Thirty-eight metabolites were detected in BP phloem exudates.
tyrosinase [8] , α-Glucosidase [9] , and anticholinesterase [10] . Consequently, the BP phloem sap is a 48 promising natural resource for synthesis of new medicines and health products. Otherwise, BP 49 phole is a good choice for pulping and manufacturing of high quality paper [11, 12] . To understand 50 the chemical composition in phloem sap is beneficial to improvement of paper industrial.
51
Phloem sap is produced from the secondary metabolites of tree and relative to tree physiology.
52
Fresh phloem sap commonly consists of polychemical compositions, which is produced from 53 metabolic active of photosynthate. These chemical ingredients play key roles on tree physiology, 54 such as resistance of pest infestation [13, 14] , maintenance of osmotic pressure between conductivity 
104

Derivatization and GC-MS
105
The frozen pure phloem sap was dried under vacuum at -60 o C and derivatized with scan range was 20-500 amu.
117
MS peak identification and data analysis
118
The Gas chromatogram was observed using the MS Workstation version 6.9.3 and the online total concentration decreased to the lowest value (6.78mg g -1 ) in May, then increased to 23.01 mg 133 g -1 in June. In July, the total concentration of metabolites was 9.59mg g -1 , which was the secondary Table 1 and Table 2 . As mentioned previously, metabolites were discussed as 166 two groups, i.e., organic acids and sugars, as well as others.
167
Organic acids
168
As shown in Table 1 , sixteen organic acids were detected in the BP phloem sap and their 169 compositions and contents changed depending on growing month. In all months, the quininic acid 170 was the most abundant organic acid, representing up to 86.3% (average value) of all organic acids.
171
It was showed the highest content (19.643mg g -1 ) of quininic acid at March (Table 1) . But the 172 highest percentage of quininic acid presented in November (Fig. 3) . The seasonal changes of 173 content of quininic acid were similar to that in total concentration of all metabolites. Quininic acid,
174
which was used as an astringent and starting material for the synthesis of new pharmaceuticals, was 175 also purified from Eucalyptus globulus [33] , cinchona bark, and other plant products. propanedioic acid and so forth, were detected, but all of their percentages were less than 2% of total 190 organic acids and some of them only existed in specific growing months (Table 1) . sap-sucking insects [13, 14] .
217
Two fatty acids, palmitic acid and stearic acid, were detected in the BP phloem sap in all growing 218 months (Table 1 ). Moreover, it was shown the same seasonal change patterns. The highest content in July.
251
Conclusions
252
Chemical composition of the exudates from BP phloem were analyzed by GC-MS after being 253 derivatized using MSTFA. Thirty-eight metabolites were detected, and the total concentration of 254 these metabolites were different depending on growing month. The highest total metabolites 255 concentration was 44.59mg g -1 in March and the lowest one was 6.78mg g -1 in May. Organic acids 256 and sugars were the most abundant metabolites in the BP phloem sap from whole growing months.
257
Small amounts of fatty acids and alcohols were also detected in BP phloem exudates. Seasonal 
